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Magnetically Sensed Second Environment Safety And Arming Device 

CROSS-REFERENCE TO RELATED APPLICATIONS 
Not Applicable 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 
Not Applicable 

BACKGROUND OF THE INVENTION 

This invention relates to safety and arming devices for use with fuzes and 
more particularly, to a magnetic sensor which senses muzzle exit, spin rate and count turns. 

A safety and arming device is a required element of a munition to ensure that 
the munition is not armed and detonated until the desired time. The safety and arming 
device (S & A) is part of a munition's fuze and prevents arming of the fiize imtil certain 
conditions are met. 

MIL-STD-1316 requires two unique environments or occurrences for fiize 
arming. The first environment utilized is usually setback for gunfired munition fuzing. 
Setback acceleration of gunfired munitions, due to its large magnitude, is an easily 
mechanically sensed environment. Fuze power is frequently not available at setback 
necessitating a mechanical environment sensor. Effective mechanically sensed second 
environments are much more difficult as set forward and spin, for example, can be relatively 
low, difficult to mechanically sense, and not sufficiently unique to gunfire to provide 
adequate safety. A second environment, electrically sensed, such timing, barrel escape or 
turns counting can be used to increase safety and satisfy MIL-STD-1316. 

Many different setback determination devices exist, such as US 5693,906, 
entitled "Electro-Mechanical Safety And Arming Device", which is commonly ovmed with 
this application. Muzzle exit determination and turns counting is also provided in many 
prior art devices, such as US 5497704, entitled "Multifunctional Magnetic Fuze", which is 
also commonly owned with this application. The entire contents of these references are 
hereby incorporated by reference. 
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There is always a need to make the safety and arming devices of any device 
utilizing a fuze as safe as possible. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a safer safety and arming device which 
utilizes a magnetic sensor to determine two or more events, such as muzzle exit, spin rate, 
and count turns, and also ensures that the determined events occur in the correct order and at 
the expected time. The magnetic sensor data may also be combined with other events, such 
as setback to substantially increase the safety of gunfired fuze systems. 

These and other advantages and features which characterize the invention are 
pointed out with particularity in the claims annexed hereto and forming a part hereof 
However, for a better understanding of the invention, its advantages and objectives obtained 
by its use, reference should be made to the drawings which form a further part hereof and the 
accompanying descriptive matter, in which there is illustrated and described a preferred 
embodiment to the invention. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

Referring to the Drawings, wherein like numerals represent like parts 

throughout the several views: 

Figure 1 is a block diagram of the safety and arming apparatus of the 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

While this invention may be embodied in many different forms, there are 
described in detail herein specific preferred embodiments of the invention. This description 
is an exemplification of the principles of the invention and is not intended to limit the 
invention to the particular embodiments illustrated. 

The safety and arming apparatus is shown generally at 10 in FIG. 1 and 
includes a magnetic sensor 12, a setback switch 14, a timing device 16, a muzzle exit signal 
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processing block 18, a spin rate signal processing block 20 and a turns counting signal 
processing block 22. The timer is started upon the occurrence of setback, which may be 
determined by any known setback determination device, although the device of US 5693906 
is preferred. In cases where power is not available at setback (i.e. the battery is setback 
5 activated), battery rise to a specific value can be assumed as the setback time mark. The 
timer is output to both the muzzle exit and spin rate signal processing blocks 18 and 20. The 
muzzle exit signal processing block outputs a "1" to AND gate 26 only if muzzle exit is 
detected v^thin a predetermined time v^ndow, based on the timer 16, which is only started 
upon setback. Muzzle exit is determined in accordance with the teachings of US 5497704 

10 by detecting the magnetically induced signature of the projectile as it leaves the ferrous 

confinement of the barrel and enters the earth's magnetic field. If the Muzzle exit signature 
is not detected within the expected window, a "1" signal to OR gate 24 will result in a dud. 

The output of the spin rate signal processing block 22 is input to both a dud 
OR gate 24 and an AND gate 26. The spin rate signal processing block outputs a "1" to 

1 5 AND gate 26 only if the spin rate is between a predetermined minimum and maximum spin 
rate within a predetermined time window, based on the timer 16. If the spin rate signature is 
not detected within the expected window, a "1" signal to OR gate 24 will result in a dud. 
Both the muzzle exit and spin signal must occur within the expected time window to result 
in an arm enable signal from AND gate 26 to AND gate 28. 

20 The output of the turns count signal processing block 22 is output to AND 

gate 28 and is enabled or set to "1 " only after a predetermined number of tums of the 
projectile are detected with magnetic sensor 12. Only if both the output of 26 and the tums 
count 22 are "1" v^U the arm signal be set to "1" to cause the fiize to be armed, but only if 
the Dud signal is "0". 

25 While not specifically detailed, it will be understood that the various 

electronic fimctional blocks are properly connected to appropriate bias and reference 
supplies so as to operate in their intended manner. It should also be understood that the 
processing described herein utilizes well known technology. Further, any circuitry 
configurations and applications thereof other than as described herein can be configured 



within the spirit and intent of this invention. 

The above Examples and disclosure are intended to be illustrative and not 
exhaustive. These examples and description will suggest many variations and alternatives to 
one of ordinary skill in this art. All these alternatives and variations are intended to be 
5 included wdthin the scope of the attached claims. Those familiar with the art may recognize 
other equivalents to the specific embodiments described herein which equivalents are also 
intended to be encompassed by the claims attached hereto. 
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